An experiment was conducted on effects of organic and inorganic sources of fertilizer on performance of Aloe vera in Science and Technology Entrepreneur Park, Indian Institute of Technology, Kharagpur, India. The soluble fertilizers were supplied using fertigation. The organic source of fertilizer was liquid vermiwash, while inorganic N and K fertilizers were urea and muriate of potash in solution form. The result revealed that there was significant increase in biological and gel yields, plant height, number of leaves per plant and chlorophyll content with application of fertilizer as compared to no fertilizer treatment. Organic source of fertilizer in the form of vermicompost and vermiwash was found to be effective and comparable with inorganic source of fertilizer in increasing content of gel moisture, gel ash and aloin. The organic Aloe vera thus produced is expected to be a better marketable product.
INTRODUCTION
Aloe species (A. barbadensis Mill), a perennial succulent belonging to the family Liliaceae, are the source of drug aloe. Aloe is the yellow, bitter juice obtained by cutting the leaves at their base and the dark brown mass of drug aloe is obtained by evaporating the juice. Leaf gel or polysaccharides possesses pharmaceutical properties as well as are used in cosmetic industries. In India Aloe vera is traditionally grown in the natural habitats and there is no regular practice of Aloe vera cultivation by improved agrotechniques, particularly nutrient management. Aloe vera may respond differentially under varying sources and amounts of fertilizers. Merestala (1996) documented that for sustainable farming of crops, fertilizers would be preferred to inorganic sources to maintain soil health and quality production. Solid vermicompost and liquid vermiwash are proven organic source of fertilizers, which can be effectively used besides farmyard manure (FYM). Fertigation system is a proven practice for efficient and uniform application (inorganic and organic sources) of liquid fertilizers. A comparative study of growth, yield and quality of Aloe vera (grown in acid laterite soil) was therefore necessary under varying forms and concentrations of fertilizers.
MATERIALS AND METHODS
A field experiment was conducted in acid lateritic soil (pH 5.5) with low in organic carbon (0.62%), available N (42 ppm), available P (4.3 ppm) and available K (60 ppm). Aloe vera seedlings of 8-10 cm in height were transplanted in a prepared bed during June 2002 at a 50 cm spacing between plants and rows. Six fertilizer treatments were (i) Control (no fertilizer), (ii) FYM -10.8 t/ha to supply N 40 kg/ha, (iii) vermicompost -of 3.175 t/ha + liquid vermiwash -307 cu m/ha to supply N 80 kg/ha, and three concentrations of chemical fertilizer (iv) N 120 P 60 K 120 kg/ha, (v) N 80 P 40 K 80 kg/ha and (vi) N 40 P 20 K 40 kg/ha. The treatments were replicated three times in a Randomized Block Design (RBD). The sources of chemical fertilizers were urea (46% N), single super phosphate (16% P 2 O 5 ) and muriate of potash (60% K 2 O). Fertigation was done as per treatments to supply liquid vermiwash and the soluble chemical fertilizers urea and muriate of potash at 2% recommended concentration (Bachchhav, 1995) The observations on growth, yield and quality parameters such as: moisture, N, P, K, Mg, Zn, Cu, Fe and Co, chlorophyll, gel and aloin content in leaves were recorded. The moisture content of gel was determined using METTLER LJ16 Moisture Analyzer. The concentrations of the micronutrients were analyzed by using GBC 932 atomic absorption spectrophotometer (AAS) and standard solutions (E-Merck) of different elements were used to prepare standard curves. The ash content of gel was determined using the muffle furnace (500°C for 24 hours). Analysis of aloin was undertaken by injecting. 20 µl of concentrated juice into a CAMAG high performance thin layer chromatograph (HPTLC) scanner.
RESULTS AND DISCUSSION

Growth and Yield
Aloe vera height was higher by 25% under N 120 P 60 K 120 treatment compared to the control. Such increase was 19.6% greater when fertilizer was supplied through vermicompost + vermiwash (Table 1) . Growth rate over a period of four months showed a maximum increase of 43% in N 120 P 60 K 120 and minimum of 23% in control. Maximum average number of leaves of 7.6 per plant was obtained at highest concentration of chemical fertilizer and that of 6.5 and 6 under vermicompost + vermiwash and FYM treatments, respectively (Table 1) . Chlorophyll content in leaves was significantly higher under fertilizer treatments as compared to control. Maximum chlorophyll content of 39.13 mg/g was recorded under treatments supplied with organic sources and highest dose of chemical fertilizers at N 120 P 60 K 120 level. The above findings show that the Aloe vera responded to fertilizer dose in increasing the growth parameters.
The biological yield and gel yield of Aloe vera (fresh weight) were significantly increased under different fertilizer treatments as compared to control. Maximum biological yield of 130 g/plant and gel yield of 61.4 g/plant were obtained under chemical fertilizer treatment at N 120 P 60 K 120 level, which was similar to the vermicompost + vermiwash treatment (Table 2) .
The growth and weight of Aloe vera root (fresh weight) attained maximum weight of 9.8 g/plant when the crop received fertilizer supplied through vermicompost + vermiwash, which was similar to the chemical fertilizer treatment at N 120 P 60 K 120 (Table  2 ). Higher dose of chemical fertilizer is expected to release greater quantity of nutrients particularly N, P, K at a faster rate and higher level and there by greater uptake by the plants which resulted in higher growth and yield parameters of Aloe vera. On the other hand incase of FYM, vermicompost and vermiwash the release of nutrients was gradual and slow after mineralization. Such controlled but regulated supply of nutrients increased uptake N, P, K which in turn, brought about higher growth and yield which was comparable with that of chemical fertilizer treatment.
Quality
There was insignificant variation in moisture content in gels under different fertilizer treatments (Table 3) . However, the nutrient content, particularly N and K were increased with increasing levels of chemical fertilizer (Table 4) . However, contents of P and Mg and micronutrients like Cu, Zn, Mn and Co were high under organic based fertilizer treatments. The Fe content was highest in chemical fertilizer treatment (Table 5) .
The aloin content derived from aloe was found to be higher in organic based fertilizers than inorganic ones (Fig. 1) . Maximum aloin content of 19.62% was in FYM followed by 17.81% in vermicompost + vermiwash. In case of chemical fertilizer the aloin content was increased at fertilizer level N 80 P 40 K 80 or more as compared to control.
The ash content of Aloe vera gel was a maximum in organic treatments of 0.178% in vermicompost + vermiwash treatment (Table 3 ). The ash content was decreased with increased in levels of chemical fertilizer.
CONCLUSIONS
These results indicated that the Aloe vera responds differently to organic and inorganic sources. At equivalent nutrient level of N 80 P 40 K 80 organic sources of fertilizer treatments was superior to inorganic source. The information thus generated shows prospect of growing organic Aloe vera in a commercial cultivation as a better marketable product. 
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